
GLOSSARY

Adiabatic: occurringwithout loss or gain of heat.

Alcohol: a hydrocarbonin which oneatom of hydrogenhasbeensubstitutedby a hydroxyl
group (e.g., methane,a hydrocarbon,is CH4 while methanol,an alcohol is CH3OH; the
“OH” being the hydroxyl group).

Aromatics: high octaneblendingcomponentsthat have a benzenering in their molecular
structure. Commonlyusedtermfor the BTX group(benzene,toluene,xylene). Aromatics
are hydrocarbons.

Azeotrope: a liquid mixture that is characterizedby a constantminimum or maximum
boiling point which is different than that of any of the components. Azeotropesdistill
without changein composition.

BenzeneRing: structural arrangementof atomsbelieved to exist in benzeneand other
aromaticcompoundsshowingsix carbonatomsin symmetricalhexagonalfashion.

Btu: British thermalunit, i.e., the amountof heatrequiredto raisethe temperatureof 1
lb. of water1°Funderonestatedconditionof pressure(1 atm) and temperature(from 60°
to 61°F).

Butanethiol: a substancewith a strong, offensive and unique odor, used as a fuel
malodorantto provokeinstant recognitionby the public asmethanol.

Calorie (cal): the energyrequiredto heat1 gram of water 1°C(from 14.5°to 15.5°C,1
atm.). Onekilocalorie (1 k cal) = 1000 cal. Onecalorie is also definedasequalto 4.184
joules.

Celsius (Centigrade): a temperaturescalecommonlyusedin the sciences;at sea level,
waterfreezesat 0°Cand boils at 100°C.°C=5/9(°F-32).

CetaneNumber (Rating): measureof a fuel’s easeof self-ignition; the higher the number
the betterthe fuel for a dieselengine(i.e., thepercentageby volume of the hydrocarbon
cetane(C16H~)in a mixtureof cetaneand 1-methylnaphthalenethat givesthe sameignition
lag as the fuel oil being tested).

Combustion: anexothermicchemicalreactionof a fuel with oxygen,oftenintendedfor the
directproductionof heat.

CombustionAir the air fed to a fire to provide oxygenfor combustionof fuel. Air is
essentially79% nitrogenand21% oxygenby volume. Combustionair may be preheated
beforeinjection into a engine.
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Combustion Efficiency: theefficiencycomputedby dividing theactualheatproducedin the
engineby the total heatpotentialof the fuel consumed.

CompressionRatio (CR): the maximumcylindervolumedivided by the minimum cylinder
volume.

Corrosion: a gradualwearingaway or alterationby a chemicalor electrochemical.

Denaturant: asubstanceaddedto ethanolto make it unfit for humanconsumptionso that

it is not subjectto alcohol beveragetaxes.

Denature: the processof adding a substanceto ethanol to make it unfit for human
consumption;the denaturingagent may be gasolineor othersubstancesspecified by the
Bureauof Alcohol, Tobaccoand, Firearms.

Distillation Curves: thereferenceto plotting a line connectingthepercentagesof gasoline
thatevaporateat varioustemperatures.Distillation curve is usedasan importantcontrol
for fuel volatility (vaporization)standards.

EnthalpyRequirement: the additional heatinput requiredby the engine’sfuel induction
systemto achievethe requireddegreeof fuel vaporizationfor smoothoperation.

EquivalenceRatio: measureof the actual fuel/air mixture to the stoichiometricfuel/air
ratio.

ExhaustGas Recirculation(EGR): the recirculationof exhaustgasesto the combustion
chamberto reducethepeakcombustiontemperaturefor the reductionof NO,, emissions.

Exothermic: chemicalchangeaccompaniedby a liberationof heat.

FahrenheitScale: a temperaturescalein which the boiling point of water is 212 and its

freezingpoint 32°;at sealevel °F= 9/5°C+32.

Formic Acid: a colorless,pungent liquid acid (HCOOH) that is made by acidificationof
sodiumformate. Formerlyobtainedfrom ants,spiders,etc. Synthetically,it is formed in
thecombustionchamberduringthecombustionof methanolor water-contaminatedethanol.
Also knownasmethanoicacid.

High MolecularWeight/LongChain Alcohols: with respectto transportationliquid fuels,
theseare alcohols that have more than 4 carbon atoms (i.e., C5 and above) in their
molecularstructureandtheirmain use maybe asadditivesand cosolventsin methanolto
preventphaseseparationandascorrosionpreventives.Theyinclude n-decanol,n-hexanol,
andn-octanol.

Hydrocarbon: a compoundcomposedof carbonandhydrogenatoms.
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Hydrogen Bond: a bond betweenthe hydrogen atom of one moleculeand a pair of
unsharedelectronson the electronegativeatom of anothermolecule.

Hydroxyl: the chemicalgroup or ion OH that consistsof one atomof hydrogenand one
of oxygen, is neutralor positivelychargedand is characteristicespeciallyin alcohols,oxygen
acids, glycols, phenols,and hemiacetals.

Joule (J): the amount of energyproducedby 1 W in 1 second. This is equivalentto one
newtonof force over a distanceof 1 m. Onejoule = 0.239 cal.

Latent Heat of Vaporization: the amount of heatrequiredto vaporizea unit quantity of
a fuel, generallymeasuredat one atmosphereof pressureand at the boiling point of that
liquid.

Low Molecular Weight/Short ChainAlcohols: with respectto transportationliquid fuels,
theseare alcohols that have from 1 to 4 carbon atoms(i.e., C1 - C4) in their molecular
structureand include methanol,ethanol,propanoland butanol.

Maximum Brake Torque (MBT): the timing associatedwith a particular fuel for a
particularcombustionchamber;asidefrom thefuel/air mixture, the momentof ignition has
thegreatestinfluence on pollutantemissions.

Mole (symbol “mo!’): the quantity of a chemicalsubstancethat hasa weight in massunits
numerically equal to the molecularweight. In chemistry,moles areusedas the standard
unit of measureand for the comparisonof compounds.Themassunits must bespecified,
i.e., atoms,electrons,kilograms,etc.

Nigrosine: a dye, to be addedin small amount (up to 15% volume) to methanol to
enhancethe luminosity of methanolflame.

Octane Number (Rating): a measurementterm usedto identify the ability of a fuel to
resist spontaneouscombustion;the lower the octanerating thegreaterthe tendencyfor a
fuel to prematurelyignite dueto heatandcompressioninside thecylinderandcauseengine
“knock.”

- Motor Octane: the octaneastestedin a singlecylinder octanetestengineat more
severeoperating conditions. Motor OctaneNumber affects high speedand part
throttle knock and performanceunder load, passing,climbing hills, etc. Motor
Octaneis representedby the designationM in the (R + M)/2 equationand is the
lower of the two numbers.

- PumpOctane: a term usedto describethe octaneas postedon the retail gasoline
dispenseras (R + M)/2 and is the sameas Antiknock Index.

- ResearchOctane: the octane as tested in a single cylinder octane test engine
operatedunder lesssevereoperatingconditions. ResearchOctaneNumberaffects
low-to-mediumspeedknock andenginerun-on. ResearchOctaneis representedby
the designationR in the (R + M)/2 equationand is the higherof the two numbers.
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Olefins: a gasolinecomponentresultingfrom severalrefining processes.Examplesare
ethylene,propylene,butylene. Olefinsoftencontributeto the formationof gum andengine
deposits.

PhaseSeparation: the formation of layersdueto the presenceof waterwithin a low level
alcohol-gasolineblend,with mostof the hydrocarbonsin theupperlayerandwater,alcohol,
and somearomatichydrocarbonsin thelower level. This conditioncan leadto driveability
problems.

Reid Vapor Pressure(RVP): a methodof determiningvaporpressureof gasolineandother
petroleumproducts. Widely usedin thepetroleumindustryasan indicator of thevolatility
(vaporizationcharacteristics)of gasoline.

Solubility: the amountof a substancethat will dissolve in a given amount of another
substanceand is typically expressedasthenumberof partsby weightdissolvedby 100 parts
of solventat a specifiedtemperatureand pressureor as percentby weight or by volume.

Spark Advance: the optimalsparksetting,anoperatingparameterdependenton the rate
of flame developmentandpropagationwithin the combustionchamber.

Stoichiometric: characterized by, or being a proportion of, substancesor energyexactly
right for a specific chemical reactionwith no excessof any reactant or product, i.e.,
chemically correct.

Stoichiometry (of fuel/air): the proportion required betweenfuel andair for a specificfuel
to allow completecombustionof the chemicalreactionsto occur (i.e., theproportionsthat
areexactly right).

TAME (Tertiary Amyl Methyl Ether): an etherformed by the reactionof methanoland
either isoamyleneor isopentalene.

TerneMetal: sheetiron or steel coatedwith an alloy of about 4 parts lead to 1 part tin.

Toxicity: the quality, state,or relativedegreeof beingpoisonous.

Vapor/Liquid (V/L) Ratio: a test to determinea fuel’s tendencyto vapor lock (i.e., the
temperaturerequiredto createa V/L ratio of 20).

Vapor Lock: the inability of a fuel systemto supplythe requiredquantityof fuel to the
enginebecauseof the formationof excessivevapor in the system.

Volatility: term usedto describea gasoline’stendencyto changefrom liquid to vapor.

Watt (W): the commonbaseunit of power in the metric system. Onekilowatt (1 kW) =

100 W; one kilowatt hour (1 kWh) = the amount of power equivalentto 1 kW and
consumedfor onehour.
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